D epression is one of the most prevalent mental disorders 1 and between one-fourth and one-half of patients with depression are treated at primary care (PC) centers (PCC). 2, 3 There are a number of case-finding instruments for detecting depression in PC, ranging from 2 to 30 items in length, and typically scored as continuous measures of depression severity with established cut-off points above which the probability of major depression is substantially increased. Most of these instruments show good validity. [4] [5] [6] The Patient Health Questionnaire (PHQ) 7 was designed for use in PC and to provide a brief self-report diagnostic instrument for the diagnosis of mental disorders using criteria from the Diagnostic and Statistical Manual of Mental disorders, Fourth Edition Text Revision (DSM-IV-TR). 8 Validation data
were published for the original English 7 and for other language versions (e.g., Spanish, 9 German, 10 and Arabian
11
). Its 9-item depression module, the PHQ-9, is a brief self-reported diagnostic and severity measure of depression. Several studies support its validity, feasibility, and its capacity to detect changes of depressive symptoms over time. [12] [13] [14] Additionally, the PHQ-9 is increasingly being used in research and clinical practice, and has demonstrated superior criterion validity with respect to the diagnosis of major depression compared with other established depression-screening questionnaires. 15 Recently, a Spanish version of the PHQ-9 has been shown to be a feasible screen tool for depression. 13 Kroenke et al. 12 pointed out, regarding PHQ-9, that ''having a simple self-administered measure to complete either in the clinic or by telephone administration (e.g., nurse administration or interactive voice recording) would save clinicians the time needed to enquire about the presence and severity of each of the 9 DSM-IV symptoms to assess outcomes'' (p. 612). However, to our knowledge, the procedural validity of telephone administration of the PHQ- 9 has not yet been established. That is, we do not know to which extent telephone-administered PHQ-9 could produce results similar to self-administered PHQ-9. Procedural validity refers to the degree to which a new procedure (e.g., telephone administration) offers results similar to those obtained through a well-known procedure (e.g., self-administration) that is used as a gold standard. Thus, procedural validity refers only to the validity of an assessment procedure, not to the validity of the instrument itself. 16 Telephone assessment of depression for research purposes is increasingly being used. To date, scales such as the Hamilton Depression Rating Scale (HDRS) or the Center for Epidemiologic Studies-Depression Scale (CED-D) have been validated for telephone administration. 17, 18 The relative low cost and ease of administration of telephone interviews for assessing depression could enable larger sample sizes to be obtained and facilitate studies over wider geographical areas or with more follow-up ratings. In order to investigate the procedural validity of the telephone-administered PHQ-9, we compared agreement between self-administered and telephone-administered responses to the PHQ-9. Additionally, we compared mean scores between self-administered and telephone-administered PHQ-9 in order to investigate systematic bias; analyzed and compared telephone-and self-administered PHQ-9 test-retest reliability; and evaluated the internal consistency of the telephone-administered PHQ-9.
METHODS

Participants
Participants were selected by two PC physicians (PCP) and assessed twice (within a 7-day period) by a clinical psychologist among persons seeking medical assistance (n =289) or working at two PCC in Barcelona, Spain (n =57). All signed an informed consent. Three hundred and forty-six out of 375 selected participants (aged 18 to 75 years old) were included. Sixteen persons were excluded because they were younger than 18 or older than 75 years old, and 13 were excluded because they did not answer to the second administration of the PHQ-9.
Measurements
The PHQ-9 is a 9-item self-reported questionnaire designed to evaluate the presence of depressive symptoms during the prior 2 weeks. As a severity measure, scores can range from 0 (absence of depressive symptoms) to 27 (severe depressive symptoms). Each of the 9 items, asking for each of the DSM-IV diagnostic criteria, can be scored from 0 (not at all) to 3 (nearly every day). As a diagnostic measure, major depression is diagnosed if 5 or more of the 9 depressive symptom criteria have been present at least ''more than half the days'' (a score of 2) in the past 2 weeks, and one of the symptoms is depressed mood or anhedonia. Also, before making a final diagnosis, the clinician is expected to rule out physical causes of depression, normal bereavement, and history of manic episode. 12 
Procedure
Participants were divided into 4 groups according to the PHQ-9 administration procedure order and administration procedure: Self-administered/Telephone-administered (ST), Telephone-administered/Self-administered (TS), Telephoneadministered/Telephone-administered (TT), and Self-administered/Self-administered (SS). The first two groups served for analyzing the procedural validity of telephone-administered PHQ-9. The last 2 allowed a test-retest reliability analysis of both self-and telephone-administered PHQ-9. Participants were recruited until the intended quota for each group was achieved. Thus, first the ST group was completed, and then the TS, the TT, and finally the SS one. For logistic reasons (risk of high attrition in 2 consecutive visits), while participants for the ST, TS, and TT groups were selected among patients seeking medical assistance at the PCC (n =289), participants for the SS group were recruited among PCC staff members (n =57). Selected participants for the ST group first answered selfadministered PHQ-9. Within the subsequent 7 days, PHQ-9 was administered over the telephone.
Selected participants for the TS group were first assessed by telephone. In order to increase the probability of answering to the second PHQ-9 administration, selected participants had a prescheduled consultation with the PCP within the 7 days following telephone assessment. Thus, after the telephone evaluation, participants answered the self-administered PHQ-9 (after the PCP consultation). As the PHQ-9 is a self-administered questionnaire, the evaluator could not interfere with participant's answers.
Selected participants for the TT group were assessed twice by telephone within a 7-day period. To reduce possible interferences with answers to the second telephone interview, the evaluator did not have access to prior results at the time of the second telephone assessment.
Finally, selected participants for the SS group answered twice, within a 7-day period, the self-administered PHQ-9. Participants did not have access to prior answers at the time of second assessment. As mentioned before, in order to increase the probability of answering to the second PHQ-9 administration, participants for the SS group were recruited among PCC staff.
Considering that the instructions of the self-administered version of the PHQ-9 were not suitable for telephone administration, telephone-administered PHQ-9 instructions were modified as follows: ''I'm going to ask you about several problems. Please tell me how often you have been bothered, over the last 2 weeks, by any of the following problems. For each problem there are 4 possible answers: Not at all; Several days; More than half of the days, or Nearly every day.'' Possible answers were repeated as needed after each of the nine items.
Statistical Analysis
Differences between individual scores using the two assessment procedures were analyzed with the Intraclass Correlation Coefficient (ICC), using both consistency and absolute agreement indexes, and the weighted k statistic (for items analysis). Weights used were 1.00; 0.66; and 0.00 or 1.00; 0.50; and 0.00. On one hand, it has been established that ICC values between 0.41 and 0.75 reveal moderate-to-good agreement, and ICC values over 0.75 reveal excellent agreement. On the other hand, k values between 0.41 and 0.60 reveal moderate agreement, and k values over 0.60 show good agreement. 19 Paired t-tests were used to investigate differences in mean scores between telephone-and self-administered assessments. Finally, the internal consistency of the telephone-administered PHQ-9 was evaluated using Cronbach's a.
RESULTS
The socio-demographic characteristics of participants are summarized in Table 1 . w 2 tests and ANOVA (for age) revealed that the groups were different in terms of socio-demographic characteristics. However, when comparing socio-demographic characteristics between the ST and TS groups (i.e., groups used to assess procedural validity), there were no statistically significant differences in terms of gender, marital status, or employment status. Only years of formal education (P =.006) and age (P =.016) were significantly different between the ST and TS groups. Participants from the ST group were more educated and were younger than those from the TS group. Intraclass correlation coefficient between each pair of administrations (Table 2) were high either for the procedural validity groups (i.e., ST and TS, or ST plus TS) or for the testretest reliability groups (i.e., TT and SS). Weighted k coefficients for each PHQ-9 item (Table 3) for the procedural validity groups were mostly higher than 0.60. Only item 1 (TS group) showed a low k value. Additionally, when comparing self-administered and telephone-administered PHQ-9 items, regardless of administration procedure order (ST plus TS group), none of the PHQ-9 items showed a k value below 0.58. The same was observed for the test-retest reliability groups. Weighted k coefficients for each PHQ-9 item were higher than 0.60. PHQ-9 mean scores, correlations, and mean differences between each pair of assessments are summarized in Table 4 . Correlations between each pair of assessments were large and highly statistically significant (Po.001 for all). Comparisons of mean ratings revealed differences for the ST and TT pairs. When comparing differences between self-administered and telephone-administered PHQ-9 for the ST plus TS group, that is, comparing self-and telephone-administered PHQ-9 regardless of administration procedure order, differences emerged between the self-and telephone-administered PHQ-9. Thus, participants showed slightly lower mean scores (0.60 points) in the telephone-administered PHQ-9 when compared with the self-administered PHQ-9.
The internal consistency of telephone-administered PHQ-9 was 0.82 (a total of 289 participants who answered to the telephone-administered PHQ-9 were included in the analysis. If it was a TT participant, only the first assessment was considered). Self-administered PHQ-9 showed an internal consistency of 0.86 (a total of 288 participants who answered to the self-administered PHQ-9 were included in the analysis. If it was a SS participant, only the first assessment was considered).
DISCUSSION
On the basis of the results presented here, it is possible to conclude that telephone and in-person assessment, by means of the PHQ-9, yield similar results. Additionally, the internal consistency of the telephone-administered PHQ-9 was similar to the self-administered PHQ-9. Thus, telephone administration of the PHQ-9 seems to be a reliable procedure for assessing depression at PC.
In the present study, questionnaire items were identical but the administration procedure differed. According to Helzer et al. 20 we can describe the present study as a study of procedural validity, having characteristics of both reliability, because the same measure was used twice, and validity, since telephone administration was compared with a gold standard (self administration). Intraclass correlation coefficient between self-administered and telephone-administered PHQ-9 were excellent regardless of administration procedure order (ST or TS) or administration procedure (telephone-or self-administration). Moreover, item concordance analysis (weighted k) of each group revealed good or moderate agreement for all items, showing an adequate procedural validity for the telephone-administered PHQ-9 and good test-retest reliability for both selfand telephone-administered PHQ-9. Additionally, the internal consistency of telephone-administered items was high ST, self-administered/telephone-administered PHQ-9; TS, telephone-administered/self-administered PHQ-9; TT, telephone-administered/telephoneadministered PHQ-9; SS, self-administered/self-administered PHQ-9; PHQ-9, Patient Health Questionnaire-9. (between 0.85 and 0.79 depending on the group) and very close to the self-administered items. A high and significant positive correlation was observed between self-administered and telephone-administered PHQ-9. Furthermore, correlation between both procedures was even higher than the one obtained by Kroenke et al. 12 in their validation study of the PHQ-9 as a depression severity measure. While in that study, correlation between self-administered and telephone reappraisal performed within 48 hours was 0.84, in the present study, no group (i.e., ST, TS, TT, or SS) showed a correlation below 0.90.
PHQ-9 mean comparisons revealed a significant tendency toward lower scores for the telephone administration. However, the differences were minor (0.60 points) and probably lacked clinical relevance. In fact, according to Kroenke et al. 12 depression severity measured with the PHQ-9 is considered to change qualitatively every 5 points. Thus, we should be cautious in overstating this point. Although both procedures considered the same questions (items), it may have been possible that answering individually (i.e., self-administered PHQ-9) may have enhanced personal acknowledgment of certain characteristics that, when answering to someone else (over the telephone), could have been inhibited, either because of distrust or lack of privacy. As Evans et al. 21 pointed out, ''it is less easy to ensure privacy in a telephone interview, because the interviewer does not know who else may be present, possibly inhibiting disclosure by the subject'' (p. 161). In the same way, Rohde et al. 22 suggested that when scheduling a telephone assessment, the interviewer should try to set up a time when the participant could talk in private. Additionally, PHQ-9 mean comparisons also revealed a statistically significant tendency toward lower scores on reappraisal assessments, that is, participants showed lower scores on the second PHQ-9 assessment for the ST plus TS group, and for the TT group. Two studies comparing face-to-face and telephone interviews found the same tendency. 22, 23 According to Jorm et al. 24 when assessing psychiatric symptoms or personality traits twice, a mean change in scores toward less psychopathology is often observed. This retest artifact does not seem to be related to time lag between occasions and confined to measures assessing negative self-characteristics and administered orally by an interviewer. Some hypotheses intending to explain this are as follows: (1) regression to the mean, (2) therapeutic effects of the first interview, (3) participants trying to create a more favorable impression on retest, or (4) respondents taking the second evaluation less seriously. Any of these hypotheses are plausible for the present study. Unfortunately, our results do not allow us to clarify this point.
Limitations of the present study and of telephone interviewing must be acknowledged. First, participants were not randomized to the 4 groups, and while PCC patients formed the ST, TS, and TT groups, PCC staff members formed the SS one. This may explain the differences in socio-demographic characteristics among groups. For example, individuals in the SS group were younger, more educated, and most of them were currently working. However, because the analyses were conducted within groups, we believe that these differences do not represent a major methodological concern. Besides, ST and TS groups (those directly related to procedural validity testing) were more similar as they only differed in terms of mean age and years of formal education. Second, differences emerging from age, educational level, or gender variations were not considered when comparing telephone-and self-administered PHQ-9 because of the small sample size for each socio-demographic category. It could be possible that telephone-and self-administered PHQ-9 could show more or less an agreement according to such differences, and therefore the telephone-administration procedure could be less valid for certain populations. For example, it was stated that telephone responses from older people might be different from face-to-face assessments for the General Health Questionnaire. 21 Third, as indicated by the low mean PHQ-9 scores (between 3.61 and 6.19), our sample included only a few participants with high levels of depression severity. Therefore, our results might not be representative for patient samples with higher levels of depression severity or samples with a wider range of depressive severity. This potential ''bottom effect'' may limit generalization of our findings.
Fourth, the brief time interval considered between assessments could have favored recall of initial answers. However, these conditions could also represent an advantage, as a brief time interval could reduce possible changes within subjects.
Fifth, during telephone interview, it is less easy to ensure privacy, because the interviewer does not know who else may be present, possibly inhibiting disclosure by the participant. The importance of developing a rapport between the interviewer and the participant before gathering sensitive information has been pointed out. 22 This could be less easy to do over the telephone. In the present study, the PCP requested their patients to participate as a way of favoring confidence. In any case, we do not know the extent to which this was achieved. Finally, during telephone interview, we have to be aware that we could be selectively excluding participants not having a telephone and therefore biasing our results.
Future research concerning agreement between responses to self-administered and telephone-administered PHQ-9 or other scales could attempt to explore possible differences emerging from gender, educational level, or age. Additionally, reassuring the respondent regarding privacy as much as possible may favor the validity of the assessment. 
